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(54) DISK CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a disk controller capable of facilitating the 
design of a data transfer means between elements having different data processing 
speed and capable of reducing the scale in addition to saving the electric power of a 
whole circuit including an error correction circuit, by reducing the range of 
increase/decrease of power consumption in the error correction circuit. 
SOLUTION: The error correction circuit is constituted of a 1st error correction circuit 
14 and a 2nd error correction circuit 15, then the 1st error correction circuit 14, a 
buffer controller 11. etc., are operated by a 1st clock of fixed frequency, and the 2nd 
error correction circuit 15, an encoding/decoding circuit 16. etc., are operated by a 2nd 
clock corresponded to the data transfer speed of a disk driving device 3, independent 
of the 1st clock, or by a clock proportional to a frequency of the 2nd clock. Also, the 
transfer of the data between the encoding/decoding circuit 16 and the 1st error 
correction circuit 14 or the buffer controller 1 1 is carried out by a prescribed 
handshake through a bus. 
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SSI 2 trrJ-^'B l*^±)^!^■r^^^>'Fv-x>f i?ffl<7)fi 

1 k lc7)jSiSi!i:*^'>i7rl/>'X^n /:?c 1 k icr, 

1 \<i\amMkh'^')yrVyX'7'o-/9o 1 k20 

[0046] 113 tc^K-Txy 3-^3 1(±, y^ri/y 
;^;?o>y;7c 1 k 2 t|5l^-r-i.x-:5'S«fi^d r 

(Il5i:ll6c7) ( B) (C ) #h§) . f'-^SM 

nissi 2ttt!:^-ri>. mstc^-TT-^'fijfflinis^ 

1 2ti. i^;^7^Ai7D-y;7c 1 k ItClBlSa-r^fi-^r e 
ady S-4^L (I2l5i:ia6i0 (A) ( D ) #83) . X 
^n-ys Kctt}:^^^, §<btc. 7^'-^$iJW[H]S§l 2 
(i. -f-COfi-^r e adyCS'3l,%-C4'PBlft-§-d r e q ?• 
^fiK;L (05^:116 (E) #31) , Cco^fiJcL/l't'felft 
^d r e q*»^>ff-§-d r e q-a 1 1 Sr^^L (US t 
I16C0 ( F) #SS) , Cicoft-vd r e q - a 1 1 
/'>°^'->'^±|I]S^l 3, A'.y 7rni^ha-7 1 1 , S 
tz\tW. 1 M OITIEIfllSg 1 4 \.z^-n^h . 
[0 04 7] jjs:(c, CiOJ: Hi/x-f ^?fflo#it 

m^i^^-y^^m^x 3, ^'N'y^Tay 
hD-7ll, t^cmmorriEIIISSl 4*«. xvrj- 
rT'B l*^/^co®5RtcJ:'9x>'r7-^3 Itcf'-^J'^lKiS 

[0 04 8] ^-r. ll^M°^->-|E|^[IlSSl 3*\ 07 



3 1 izmm-th^m-^i-z'OK^xmm-t^. 

[0049] ZcoWi-^izii. x>'3-^3l(i, r-^ 

mmm^drq^i-'-9mm\si^i2i,ztiif]L. zcor 

t::, ff-^d re q-a 1 1 ^cS'3■v^-CllS^^°^'-y5l:t 
mS&l 3*^A>^N'X2 l±tcai:»]$iXTV^^l>'NM h (8 
t'-y h) mficOf'-^S:, xy3-r3 10x7hPv 
X^'B 3*^55 0)itf. 

[00 50] B#giJt 2tC*ii<^T, 05 tm6(7) 

( F ) iZ^-tX d (Cft-^-d r e q - a 1 1 if±ihTt)^h 

z<r)iL*>Tifi^cr)vmt2\,z. m^^^9-y%^}s^ 

SSI 3*»^>VSX2 liW^COT-'-^'A^ttJ^J^tT.-g. (05 
i:06<7) (H) , 

[0051 ] ^<r>tk. mmt 3tCj3V^T. T-^'S*ft 

^ d r q ifm/^ibl-ifh t . i <^tiol.-f}^ 0 ^^B^t'i t 

3(cliI?g^N°:?-y%^[slS§i 3*><i>ysx2 i±tctti:;i3$ 
ixT>-'>.i>?^:cOT-:5'2:, x>-3— ^3 1 0^-7 M/i>'X 
^3 3**"KJ0jitf. 

[00 52] ^<7)J;o(cLT. IH!fMt 2, t 4, t 6--- 
tCjt>t,^T, ll^^N°^->-^:tIIIS§l 3if^fi-thJ<X2 
l±.<r)'f-9\t. ^^Jt3. t 5 •••tctjV^Txya-y 

[00 53] mz, J<.-/yrayhu—yl ItiK 07 

(B) (C^-TiolC, 04c7)f-^oat>*»^> ""cj 

KS-rsf-'-^^. xi^ri-y-3 1 tmiwk^fiimn 

1 4ClE3M-ri.it-^toV^TIS^Bfl•r•l.» 
[0054] ^<7)tS-^Wi, 7-"-^SiJl«[l]S§ 1 2{i, ft 
■^dreq-al I cOffi*&5:>'N'-y 7 r ^Vh o— 9 1 1 
tmiKOITiEISIS^l 4tcW0mz. *»o;?.-f ^^-23 
«OS;SS:0 3 cOffiBttiRWWc-roO it ^LT, 
B#^Jt2, t4. t6 --{ct>lir, vsf.y^rnvho- 
7 1 l*^^>c7)»#jiAfflx-:5'*^vsx2 l±{cai:^$ti 
1.^:. C:tfO>N'X2 l±cOf-'-^«iB#^Jt 3, t 5---tCi3 
(,^Txyn-^3 1 iiSSli^OITIElHlS^l 4 Wfi^illXO 

[00 55] mz. l^lMOITIEESgl 4*i, 07 

(C) tC^K-rj;dtC, 04<73T-:7cod*>*^(i. r e j (C 

[0056] ^cOii^lCU. r-rJ'SWIlISS 1 2{i, ft 
^dreq-al 1 c7)fit*&?-|g 1 MOITIElHlfS 1 4 t^-TO 

of^i., x-^.yf-23 coffi* ^0 3 coaatc-w 0 

!><> -eUT, ll#Mt 2, t4, t 6--4cfcV^T, milM 
DiTIEillff^l 4*^<i>Ox-:^'*i^sX2 HCtii::l3$fLS 
i:. C:<7)>N'X2 l±(?)7'-:J'{iB#Mt 3, t 5••■^C^3V^ 
Txyn-rs hl/d/'^ 3 BtcKOii^ixl.. 

[00 57] <!Kt,Z, T-^cO»#jiAB#lcfc(t.|>A-y7 
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rnyhn-? 1 l/^^'*'-t-g>^<'y:7r 1 1 1 . 112*^ 

[00 58] V>^, us (A) tjn-TJ: ^tc, M'"/7r 

1 1 HZ\tm^'&^m(r>^'-9h. LTS^S-^ h-9fcr,1^m 
^tiXmUX'h'O . f^^yr 1 1 2^Z\t\J^A hcOx- 

[0059] :L<r)i^mX"yy h U-i^Xr?- 3 30f-:5'«*' 
1 b' / H-roM^m$ixTV>t' , mm l b- y HcOt'- 

08 (B) tc^-t«»lc=5r'i>, ^Lt, 
7 hl^ ^ 3 3 cTDx-r^- ^i^^TIS^tti $ fL^ t , A' -y 
7r 1 1 2<?)®Oc01>'SW hcOT— rJ'A^'x? hPi/X:? 
3 3tCtEill$nJt«0^. >'>'>y7r 1 1 2^C>'^'•y7r 1 1 

\<r)'f-9i)'^^xm:-&.^ixx. as (c) 

[ 0 0 6 0 ] -ec7)f|fc. i^^h^i^'X^S ScOx-^'^n 

b-y h^^/cW9tll$iX-l>t , 118 (D) C0«®tc^ 
^. $4>tc, -e<7)^0iOr-^'*n b'^y h-r-:?IXOIiS$ 
ixT'fT<*>\ :i<r>^^UX"S<riim.<r))<>V7 r \ 1 1 (c»r 
f^^T - ^ *i^glrt $ix, i^7hU-i>X:?'33 *^'Sf*<0 1 
byht^|,i:, 08 (E) (304fc®(C^I>, 
[006 1 ] -e tT. i^yV Sn^m 1 b 

■y hA^BXDttJStL^t, i'^ hU>''X:J'3 3Wi>'N'-y7 
Til 2cOUnM hji-<^7-'-^t^i^yhU'JX^3 3l,Z 
m.m^ilX, 08 (F) iOt^.^tC^^, 
[00 6 2] itfOio^iM^tCiO, 03<7)^«S&3 
ltC{iB#^?IJ<7)T-^*^flt*&$il. T^llsl^ix, 

[0 0 6 3] T'fX^2A>f>-f-^'2rM^ai-r« 
-^cO#a5Wt!jfttCOl^-r. 03—06, 09*5J:t/01 

0^#ssL.TiJiH3-ri.<, 

[00 64] ClOiS^Clti:, 05 if>;{±06lc^-r J: ^ 

tcS-^v t"- ^ (nmmmhixhcrix , 7=- ^'SiJfflllHl 
S« 1 2 t 3 2 ^i^fig-r i.^NV H j^x ^ ^fflcOft 

[00 6 5] 03lC^F:-r-r3-^'32{i, ij:7rU>'X 
^'n.y:7c 1 k2C|5]RB-r§r-i?(K3lfi-vdrq^^ 

)SL (05i;06co ( B) ic) mm) . T-^mmm 

SSI 2Ca3^Jt- ^, 03(c^n-rr-^'SiJfflHIISSl 

2{i, v-X7^Ai?0-yi?c 1 k KcHMSf Sft^r e a 
dy^^jSL (05i:06c7) (A) (D)#,^),xa 
-y3 2tZtiilTr^. ^i^lZ. T-^$lJffll|HlS81 2(i, 

L (05i:06 (E) #BS) , Z<^±l&Lfz'pmm^ci 
r e q*»/^ft^d r e q-a 1 1 5r^B£ L (0 5 i: 06 
CO (F) #B3) , Zcr>im-d r e q-a 1 1 & . 
T3;^ha-7l 1 ^/ctiSgli^OITIEIIlSSl 4tc|±i:^] 



[00 66] Cicoj; d^^'NyKv-x-r :7m«7)^ft 
■^t^So"^ , T 3 — r?" 3 2 N' x 7 r 3 V b D— 7 1 1 
t m 1 le 0 ITiElllS^ 1 4 (c-f-^' 2:lKM-r .g. 

[0067] t-f. r3-r3 2*i, 09 (A) tc^j^-f 
04cO7^-^<O3*>*^^3 Tcj tcMS-r-Sr- 
^^J^vyr-ayh^-^l ItmifiOITIEHSSl 4 

[0 0 68] dcO^l^Wi. rrj-^3 2«, t-'-^J'K 
jMft-^dr qSrx-rJ'MfflllpIKl 2{cm^Jt, ClWx- 
^lEoMft-td r qA^'05i:06<7) (C) i,Z^-tXoi,zm 
mt lX'±ib±.t^ht, ^coBt^iJt ItC. M-.y7r36 
tCf§«$iX.|) l^-SW h«0T-:?'$r>'S.X2 2±tcai:^-ri. 

(05i:06<O (G) #,^) , 

[00 69] »:(C, B^giJt 2tCfclr^T. 05i:06cO 

(F) tw*-rJ;dtc, T-^$iJ»|IIg&l 2t)^h^<'yyr 
ayhu-yi lt^lf^0fTiEllIS8l4tcfit*&SixT 

V->l.fl-^d r e q-a 1 1 ;:)^'i:*>TA^.g. t , :i<r)±-ib'T 

A^'DB^tc. -!-WN'x2 2±(cta:^$i^Tv^^T-^?'^y^' 
■y7T3yho-7l li:mii^DiTIE[HlS«14^:*^"^ 

[00 70] -eof*, B*Mt3tCfcOT, X-:^'te)Mft 
d r q tmv:±-h±.ti^h t , >! cr>iL-h±.i]^ 0 c^jBtgiJ t 
3tC, >'N'-y7r 3 6t=*i*rt$ixS l>'N'-< 
X2 2±tc!±i;»j-r-l. ( (05t06cO (G) #HS) , 

[007 1 ] ^£0j:-5tcLT, mmt 1 . t 3. t 5--- 
tCtJV^T, A y7T3 6*>^)7--^$r>'N'X2 2±tcai:b 
$iX&7-'-:^'(±, B#gl]t 2, t4, t 6•••^CJ^V^T>'^'•y 
7T3yho-5 1 1 i:^1^0ITiElllS&l A{z^ix^ 

[0072] 7-'3-^^3 2*^, 09 ( B ) tC^^-f 

idtc, 04cOf-'-i?(7)3-j3:<).^, fej IzW^-t^T- 

y^immiim^i Ai,zim:thm^i.z-:>K^xm 

[0073] ^<7)Ji-^Wi:. =r-^%mmi^ 1 2(i, ft 
■f-dreq-al 1 c7)«*&5:SSl I^OITiEllISS 1 4^;^ 
h-fh. ^LX. ^mtl. t3. t 5-- JC*JViT. 
•y 7 T 3 6 ti^io'T-Sti^J^X 2 2±J,Z\i^-h^iXh b , B# 
^)t2, t4, t6 -[Zii\^X^<r>^f—$'ti^W.l^'0 
ITiElHlgSl 4^^5X0 >i^ixl>. 
[0 074] J^tc, f-^'t7)g!AtilLH#(ct3V^T. 
-r3 lOA' y^r 3 e&^fiic-r.g.^i^'X:^' 3 6 1 . 3 
6 2*»<b, ^s-y^r^y ho— 7 1 1 A^'^t" ■§>>''< -y 7 T 
111, 11 2^c07-'-:5'<7)lKjil!>-f^tC':?V'>T, 010 

[00 7 5] t^^, 010 (A) (,Z^^Xo\,Z^ J^yy 
T 1 1 1 {SS<7)«®-C-$) 0 , vN'-y7r 1 1 2Wi7>'NM 
hj&CDy-'-:^f}<^^^tlXt5'0. x7 hl/S/X:? 3 6 1 
*^'^c7)m?T-S) 0 . 7 h 1/ i^X ^ 3 6 2 tc 7 b" -y h 

m3<^imm^3 5X'mm^iitz 
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[0076] CL(7)^mX\ 1 f'x ht^i^y 

936 2(7)8f -y hCOf—^lii^y hl-'J^9 3 6 ItZ 

K.m^tii>. ^^iz^ m'0(^3\z- yhcrinmy''-9A^i- 

10(B) CS^-rW:=5rl. o -etT, 010 (B) CD 

tc^-r ^t^i^yhv-'J^^ 3 6 2i,zm*)il 

itl&t. v-7h^v-X^3 6 2iiiai 0(C) £0^t« 
IZy^h. ZCOj^iZ. iyyh\yi>X9 3 6\cr>7'-'9itf'^ 
■yyr 11 2tClS0a^n-i>c73T\ 12 1 0 (C) iZ^-t 
Xol,z. i^yWJx9 3 6 mScO^mic^O, >'N'-y 
7 r 1 1 2 «±jW^^omit;^ -S . 

[0077] ^<r>Wc. mio ( c ) ic^-rftiSr-^*^ 

i^7hL-£/X^3 6 2tC;ro'9S=tfLT8h' y htc;^^ 
^£7)v-7 Mx-^-'X:? 3 6 2cOx— ^'{±i/7 hl^i/X 

:J'3 6 itctei^lSixTlli 0 ( D ) c7)^^®i:^§ , 
rat^, ^N'y^Tl 1 2cO•r-^{i:^^'■y7r 1 1 HcIkjM 
, /'N'-y 7 T 1 1 2{i;ll 10(D) tfOj; ^ jc^co^^ 
m^Z-^j:^, tti^ dcoratc, >'7M^>'';^:i'3 6 2(z{i 
^fw^7-'-^*iBX03i*ixT, 010 (D) <r,WS^t,z^£ 

[0 0 78] i^yVU-Jy.9 3 6 Ic7)7''-:5'*>>'S' 

•y 7 T 1 1 2 tcftiH^ixS 010 ( E ) (c^-r J: 3 
^N' y7r 1 1 2(il/^M 0 , 

>'7M->>'>?.^3 6 l«±2c0^fc^4C^^. <J:tC. 
L-i^';:^^' 3 6 1 {Z\±, 010 { E ) T'^ffil-r.l.T-^'*-' 

M^lhtflXmi 0(F) C7):|t^,i;:0:15, yS'y^T 1 1 

[0079] i.:i±irat7^^j; 0 \,z. :Lcr>mmmmi.zin>h 
"f^^ 9%m^mx'\i. m. o iTJEisis^^m 1 o itjehi 
mAtm2m'oiiiEmm^ti,z^mL. mi 1^011 

iEIIIKl4S-i^;^f-i>.:?0'y:5'c 1 k 1 T'Klf^^-it, |g 

2|e'9lTiElHlg§l 5SrU7r^>'Xj?Oy:? c 1 k 2<7) 

(ofzib. mmiEmmzmi-mmmf)<Dm-m<Dmi:'h 
[0 0 80] ^/i. zcommmmi^zi^^r-'^ xf'mmm 

ax-ti , m 1 M 0 ITIElHlSI 1 4 Sr v-y F D-Afh^$-tf 

[ 0 0 8 1 ] i /i, ^(Dm^mm^zi^h'f 4 xcmmm. 

m^. ±Mcr)Xot.zm'^</)j\yY>-3U'i 9t,zXmToX 
1 k 1 t 'j7rU->Xi7o.y;?c 1 k 2 tcPSBL-T^tfiSt 



^xmmm^A-^^<x-^h. 

[ 0 0 8 2 ] =5ri3, ±M.cr>mmm<nmnX'l,i. MO IT 
E[HlS&2:mifsOiTIE0S§l 4fclg2|a'9lTjE0?«l 5 

9\.zx^T-9<7yv^mLm.(r>m^j:hmmmx:'r 
ff)f^y\ii^3.-^ ^t.zxh'f-^commi. m^miimn 

«-2otc^SiJ$-1i:-ric>-XxjU^D-yi?c 1 kUcJ:'? 

mw-^^hW}-^^zi:,mmx-^ . ^coJt^wi, t-'-^ct) 
m^fk(Dm\tm^xmimm^'h^ < x-^ izt^m 

X'hh. 
[0083] 

S t ^ 2 ITIE^ g t T-^-^ < t ^ m L , 

m^it^^ trnzmr) iTiE^a^ r> x ignj^M^ox 
-9com^9^ i,zmm-t^m2 9 □ -y ^ Ttti-eco/wiis 
mzttm^^^ u-y9 xwii'^^^. mim^ itie^s^ 
m29xi-y9t i9uy9 xm^^^h x 

w,^'h^< vxim'^-h<7immmix. t^x. iso 

[ 0 0 8 4 ] ^ ii^JS 2 tciefgtfOj&BflC^BflXii , 
miMOfTiE^gSri^yHD-AltatJ-ffogS^i: 

mittmix. h-^X. MOiTIE[MlS&$r-&y>fcIllS§^#:tfO 

*«:>:-fl:*i0ttS. 

[0085] ii*ii3 i^J:t/■if^^4^c^^l>#l&BJT•• 
^i, mitfiOITjE^S, >'N'-y7rayho-5t3J;l/=H 

/'i%m\L^^b <r)Wi(ni'-9<r)m.mt. ^ir Lxm 
^(D^^yy^i^y.^ 9i,zx<0'i7oXo(,zLfzcr)X\ mss^ 

i>^(7)im^f)coi&m-it*mtLi>±iz. 7-'-9<mmms. 
[0086] ^^c, imm5i3j:mmm6izm^ 

-9c^^mi^ fsX^itLXffi'^(r>^\y ¥ iy 9 i,zi. 

rax'f-'-;5'c?)!iBjM$-tf o ^~9^m^^<r>mwm^x' 

m^m.m^'h^<x^h. 

[01 ] ^^^m'T ^ :^9um^m.t/^mm^tih'T 4 X 
9mm.<r>mmm<r>m^^m-t'kw<^-^^ -y i?0X'$> 

[02 ] i^otTiEiiis«c7)^»im^&iMB3-r.?>0x-s>.i>. 
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[113 ] mtmmizi^^h^'^x^mm^Mcom^com^ 

[06] [5lt<>'N>'K>'a;-^ ^(Cf^^#^C7)ft-^<7)fi!lC7) 

[09] f-9(Dm^^Lm^zio»:bv'-^<^wx^m 

yh\yiyX:$^-/)>^^<-yyTayhxj-yt^^i-:^/<yy 
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